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* i SEES-.. | 
An Account of the good Effect of blowing Showers of 
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The SECOND ED1TION. 


With an APPEND IX; 
In which is an Account of ſome farther conſiderable Improve - 
ments made in the Method of procuring Plenty of Faz84- 
Warp at Sea, vis. three Parts in four more than in the 
common Methods of Diftilling : Alſo a farther Account of 
more Inſtances and Proofs of the good Effect of VINTILA- 
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ToR8,in Saips: As alſo of the curing, in a few Minutes, 


the ill Taſte of Turnip Milk, and of muſty _— Alſo, 
with great Eaſe, preſently to make Cream or 
ws. by blowing Showers of Alx up through them. 
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| HE great Importance of hav- 
ing a ſufficient Supply of freſh | 
| Water in Ships, has been the 
| Occaſi ion of many laudable Attempts to 
make Sea- water freſh and wholſome; but | 
all the Attempts and Diſcoveries hitherto | 
made, have laboured under _ great and 
material Objection, vis. the g rear Quan- 
tity of Fuel that was neceſſary td diffill, 
with a flow Progreſs, a ſmall Quantity of 
Wen by Wan of Diſtillation hi- 
A 2 therto 


1 
* " * . 


5 male Plenty of 
therto known. But I have lately happily, 


moſt unexpectedly, diſcovered an eaſy and 
effectual Method to diſtill great Quantities 
ef Water with little Fucl; which I was 
led to by the following Incidents, vir. 

Mr. Shipley, Secretary of our Socicty, for 
the Encouragement of Arts, Manufac- 
Fares and Commerce, brought me acquaint- 
ed with Mr. William Baily of Salisbury- 


Court, che Author of many ingenious Con- 


trivances ; who fhewed me, in a ſmall Mo- 
del of a Tin Veſſel, a Method, by which 


he has happily increaſed the Forge of the 


Engine to raiſe Water by Fire, vis., by 
lifring up ſome of the boiling Water, at 
every Stroke, by means of a conical Veſſel, 


vhereby tke Quantity of the aſcbtding 
Steam or Wreak was confiderably increa- 


fed. This led me to think, that a greater 


Quantity of Liquor might alſo by this 


the Increaſe to be only onc twelfth Part, 
| tho' conſiderable in the e 
2 Steam. Hence 1 was led to try what 


would be the Effect be aufn an incet⸗ 


with ſmall Holes in it, full of Tow; 


Nieans be diſtilled; but on Trial 1 found 
ded Form of 
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boiling Liquor in a Still; and this, to my 
Surpriſe, I found on Trial te be very con- 
' "iderable. There was another Circum- 
Nance alſo, which probably conduced to 


lead my Mind to this Thought, vis. As. 
bout ſix Months- before, Mr. Littlewood, 
a Shipwright at Chatham, came thence 


purpoſely to communicate to me an inge- 


nious Contrivance of his, ſoon to ſweeten 
ſinking Water, by blowing a Shower of 


_ freſh Air taro' a Tin Pipe full of ſmall 
Holes, layed at the Bottom of the Water. 
By this means, he told me, he had ſweet- 


ened the ſtinking Bilge Water in the Well 
of ſome Ships; and alſo s But of ſinking: 
Water in an Hour, in the ſame manner as 


I blew Air up thro Corn and Gunpowder, 


* mentioned in the an on Ventilators- 


21; Tur Method. which I ales to wow 
Showers of Air up thro the diſtilling Wa- 
ter, was by means of a flat round Tin 
Box, fix Inches Diameter, and an Inch and 
half deep; which is placed at the Bottom 


of the Still, on four Knobs or Feet half 
Inch high, to make room for the Liquor 
to N over the whole Bottom of the 


q MI Sein, 


. 
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Still, that the Heat of the Fire may come 
at it, In larger Stills this Box muſt be 


proportionably larger, and have higher | 


Feet. And whereas the Mouth of the 
Still is too narrow, for the Tin Box to 
enter, which Box ought to be within two 


Inches as wide as the Bottom of the Still; 


therefore the Box may be divided into 


two Parts, with a Hinge at one Edge or 
Side, and a Claſp at the other, to fix it 

together, when in the Still. This Box 
muſt be of Copper for diſtilling Sea-wa- 


water; mine was made of Tin for other 
Liquors alſo. - The Air-pipe, which paſſes 
thro' the Head ofthe Still, will help to 
keep the Air-box from moving to and fro 
by the Motion of the Ship; or, if that 
ſhould not be found ſufficient, 3 or 4 


ſmall Struts may be fixed to the Sides of | 
the Air-box. They muſt reach tothe Sides 


of the Still. The Cover and Sides of the 


* 


Air-box were punched-full of very ſmall 
Holes, one fourth Inch diſtant from each 
bother, and about the twentieth part of an 
Inch in Diameter. On the Middle of the = 
| 1 Cover or Lid of this amp was fixed * 


was 
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was fitted to receive; to put on, and take 


off the lower End of a Tin Pipe,. which 
was twenty Inches long, and paſſed thro' 
a Hole in the Head of the Still : four Inches 
of the upper end of this Pipe were bent to 
a Crook, almoſt at a right Angle to the 


upright Stem, in order thereby to unite 
the Crook to the widened Noſe of a Pair 
of Kitchen double Bellows, by means of 


a ſhort Leathern Pipe of Calves-skin. See 


Fig. Iſt, This Tin Air- box, and many 


more of them for other Perſons, were 


made by Mr, Tedway, Tinman, over- a- 


gainſt the Meuſe-Gate, Charing-Croſs. 


3. Taz double Bellows were bound faſt 


to a Frame, at the upper Part of the Iron 


Noſe, and at the lower Handle, in order the 
more commodiouſly to work them. And 
that the upper Half of the double Bellows” 


may duly riſe and fall, in order to cauſe a 


conſtant Stream of Air; (beſides the uſual 
contracting ſpiral Springs within ſide) ſeve- 


ral flat Weights of Lead muſt be layed on 
the upper Part of the Bellows, ncar the 
Handle, with a Hole in their Middle, to fix 
them on arr upright Iron Pin faſtened on the 


"KS Bel- 


8 ; To make Plenty of 
| Bellows: That by this Means the Weights 
may the more commodiouſly be pur on or 
taken off. For, according to the different 
Depths of the Liquor in the Still, ſo will 
the Force of the included Air, againſt the 
upper Board of the Bellows, be more or 


leſs. Thus, ſuppoſing the Depth of the 


Water in the Still to be twelye Inches; 
from the Surface of the depreſſed Water 
in the Air Box; then the Preſſure of the 
| Included Air againſt the upper Part of the 
Bellows, will be equal to that of a Body 
of Water a Foot deep. and as broad as the 
inner Surface of that Board. It will, 
therefore, be requiſite, to add or take off 
Weights, according to the different Depths 
of the Water in the Still, at different Pe- 
riods of the ſame Diſtillation, The Bel:- 
lows muſt be proportionable to the Size 
of the Still, but need not be very large. 
Wherever the Stills are fixed in Ships, 
the Air may be conveyed to them from 
the Bellows, either thro' a ſmall leathern 
Pipe, diſtended with Spiral Coiles of 
Wyre, or thro' Bamboo Canes, or broad 
owl} wooden n like hollow Ws 6 
5 8 +: 
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4 Warn 1 firſt diſtilled in this vain 
lating-Way, in order to eſtimate, what the 
Difference might be in the Quantity diſtil- 
jed, by that ar the common Method, I 
tried both Ways, by receiving the diſtilled 
Liquor into à Quarter of a Pint Glaſs, 
eſtimating the Times, by a Pendulum 
beating Seconds. Where I found, to my 
Surpriſe, that ſometimes three times more 


vas dittilled by Ventilation than by the 


uſual Way: But finding Inequalities in 
the ſmall Quantities thus diſtilled, in'or- 
der the more fully and aſſuredly to aſ- 
certain the true Proportion there was in 
the two Methods of diſtilling, I put three 
Gallans of Water into the Still; and, when 
it boiled, put on the Still-head, and fixed 
its Noſe to the Worm-tub Pipe; which 
Tub was full of cold Water. When it 
had diſtilled far an Haur, the Receiyer was 
jnſtantly taken · away. And on meaſuring 
the diſtilled Water, found it to be two 
Quarts and 4 cubick Inches by a Glaſs di- 
vided into cubick Inches. And a Gallon 
gontaiging 282 cubick or: ſolid Inches, 
this LOT of diſtilled Water, which 
| _ WF » 


I 
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was 186 cubick Inches, is wth Fart of 
a Gallon. bog 5 
5. Ther, filling the Still as full of Wa- 
ter as before, and when it began to boil, 
fixing the Head to the Still and Worm- 
tub, which was full of cold Water; there 
was diſtilled in an Hour, with conſtantly 
blowing Showers of freſh Air up thro' the 
ſtilling Liquors, five Quarts, leſs by ſeven 
cubick Inches, which is 345. yths cubick 
Inches; that is, little leſs than the double 
of the Quantity that is diſtilled in the uſual 
Way. In ſeveral other Diſtillations of a 
Quart at à Time, I found the Quantity 
_ diſtilled by Ventilation, to be more than 
the double of that in' the uſual Way. S0 
that the Quantity by Ventilation, may at 
a Medium be eſtimated the double of the 
uſual Diſtillation. It is the well known 
Property of moving Air, to carry along 
with it a conſiderable Quantity of adjoin- 
ing Vapour, as alſo of falling Water to 
carry 585572 Air down _— with it, 


6. Ir is to be hoped therefore, FRY _ A 
5 an Increaſe in the Quantity 


diſtilled, 5 
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diſtilled, will be of great Benefit to Na- 
vigation, as it may be done in leſs Time 
and with leſs Fire. 


7. In the Account of Mr. Appleby 3 

Procels, for making Sea- water freſh, which 
is publiſhed by Order of the Lords of the 
Admiralty in the Gazette of Fax. 22, 
1754, it is ſaid that a Still which contains 
20 Gallons of Water will diſtill 60 Gal» 


| lons i in ten Hours with little more than 


one Buſhel of Coals; and therefore 120 
_ Gallons in 20 Hours, with little more than 
two Buſhcls of Coals. And by Ventila- 
tion 240 Gallons, or a Tun; and 24 Gal- 

lons may be diſtilled in twenty Hours, 
making an Allowance for the times of 
heating thoſe Stills full of cold Water ; 
and a Still ſomething larger and wider, 
will diſtill a Tun in 24 Hours; which will 
more than ſuffice for a ſixty Gun Ship 
with 400 Men, whoſe Proviſion of Water 
for four Months is about 110 Tuns. And 
larger Ships may cither have proportion- 
ably larger Stills, or elſe two of them. 
As for Merchant- Ships with few Men, a 


ſmall Still will be ſufficient. 8 
8 7 8. THE 


W T. e Phity of 


8. Tas ſecond ſized Stills contain 10 
Gallons, and will produce 60 Gallons in. 
20 Hours, with half the above-mention- 
cd Fuel; and by Ventilation 120 Gallons, 


9. Fat leaſt Stills contain five Gallons, 
and will produce 32 Gallons in 20 Hours ; 
and by Ventilation 5+ ns” in 29 
= | 


10. 1 have ſeen ſome of theſe Stills at 
Meſſrs. Steel and Stephens, over-again@t 
Mercers-Chapel, in Cheapfide, which 
have been made for this Purpoſe. There 
are Holes in the Feet of the Iron Frame 
or Stove to skrew them down to the 
Deck. They were fixed at the Forec-caftle 
before the Maſt in King Charles the Se- 
cond's time, when they thought they had 
diſcovered the Way to diſtill Sea-water, 
free from the noxious Spirit of Salt, and 

from the nauſeous bittern Taſte. Or, if 
it be thought proper, one Part of the 
Ship's Boiler may be made uſe 1 8 by 
17 {peg 4 Sull-head to it, | | 


— 


11. Now 
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11. Now ſuppoſing a Still to contain 
25 Gallons, and that four Parts in five 
of it, vis. 20 Gallons are diſtilled off: 
then, in order to diſtill 4 Tun, or 210 
Gallons, the Still muſt be emptied, cleanſed 
and refilled eleven times ; and if the whole 
be done-in 24 Hours, full 16 of thoſe 
Hours will be taken up in diſtilling at the 
rate of a Gallon in about four Minutes 
and half; and the remaining eight Hours 
of the 24, being divided into 11 equal 


| Parts, they will be each near 44 Minutes to 


empty and cleanſe the Still, to refill it, 
and give the Sea-water a proper boiling 


diſtilling Heat: whether this can be done 


in ſo ſhort a Time, muſt be known by 
Experience, and ought therefore firſt to 
de tried at SR. 


i BS Doctor Backer, 1 in his lately pal 
liſhed Method of procuring Freſb Water 
4 Sea, propoſes the pouring in more Sea- 
water into the Still, thro' a Funnel fixed in 
a  ſinall Hole in the Head or Upper-part of 
the Still, when more than half the former 
Water is diftilled off; by which means the 
Water! in the Still will ſoon acquire a diſtil- 
lin s 


14 Jo make Plenty of 
ling Heat; and this to be repeated ſeveral 


times; but then it will be requiſite to add 


each time more Chalk, in ſuch Propor- 
tion as ſhall. be found requiſite. | It will 
be well to try this Method in hopes there- 
by. to increale the Quantity of Water that 
is diſtilled. The Hole in the Head, or 
Upper-part of the Still, is to be ſtopped 
with a. ſmall Plate of Copper, ſo fixed as 
to rurn to and fro over 05 Hole. 


13. Docrox Butler uſed capital Soap 
Lees, in the Proportion of a Wine Quart 
to 15 Gallons of Sea · water, which ſuffi- 


ced for four or five times repeated Pour- 


ings in of more Sea - water into the Still. 
But as I have found that a ſmall Quantity 
of Chalk has the ſame good Effect, and is 
cheaper, and more eaſily to be had, it is 
therefore preferable to Soap Lees. 


14. WHEN there is a Fire in the Cook: 
room, the Sea-water might be ready heated. 
to put into the Still, without any addi- 
tional Expence of Fuel, in the following 
Manner, which I ſhall here deſcribe ; tho' 


I 208 it probable that it © will n not be put 


FRESH WATER at SEA. 15 


in practice; yet, as farther Improvements 
may poſlibly hereafter be made in it, and 
as it may be of uſe in ſome Caſes, at Land 


at leaſt, I ſhall here give an Account of 1 it, 
Vit. 


15. ABOUT the Year 1 718, Mr, Schmes- 
Trou, a German Gentleman, got a Patent 
here for heating great Quantities of Wa- 
ter, with little Expence of Fuel, which he 
then ſhewed me. Having fixed a. ſpiral 
Iron Worm- pipe, in ſuch a Brick Stove or 
Chimney as Women heat their Irons in, 
thereby cauſing the Water to run from a 
Veſſel, thro the Worm-pipe, ſeveral Feet 
Length round, in the Fire. About 30 Years 
after I acquainted Mr. Cramond of Twick- 
_ enham with this, as hoping it might be of 
Benefit in diſtilling Sea-water. Upon which 
he procured ſuch a ſpiral Iron Worm-pipe, 
which was about twenty Feet long, and 
ſix-tenths Inch Diameter; the Diameter 
of the ſpiral Coile was about fourteen 
Inches. » | 


16. Tnis 1 fixed in a Brick Stove in my 
Anden with its upper End fixed to a 
| wh Veſſel, 
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Veſſel, Which contained 45 Gallons of Wa 
ter. I found the Event of this firſt Trial 
to be as follows, vis. When the Water 
run full Bore, at the rate of a Gallon in 
17 Seconds, the Heat of the Water was 
found, by a mercurial Thermometer held 
in the Stream, at the lower End of the Pipe, 
to be 80 Degrees above the freezing Point, 
180 Degrees being the Heat of boiling 
Water. When by means of a Turn-cock, 
a Gallon of Water was two Minutes in 
running, then the Heat was 140. At 
which Rate the 45 Gallons would be an 
Hour and half in running thro the Iron- 
pipe; at which Rate 25 Gallons will run 
thro in 50 Minutes, wih ſo conſiderable 
| 2 Degree of Heat; and if i it was an Hour 


# 0-5 « 


"nearer to a boiling Hear, when firſt put 
into the Still, which would forward the 
Diſtillation if wanted. N 


. * Mrkp the beited Water up a- 
gain into the upper Veſſel; and thus con- 
tinued to circulate the heating Water, till 
its Heat was 160 Degrees in the upper 
Veſſel, vis. within 20 Degrees, ot one- 

4 : ninth 
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ninth of boiling, the Heat requiſite for 
plentiful Diſtillation. ' I was in hopes that 
if the Water in the upper Veſſel could, 
have been brought to a due Degree of Heat, 
and a Still-head were fixed on it, with its 
cooling Worm-tub, then Water might 
| have been diſtilled in Ships, by having the 
Iron Worm-pipe fixed in the Chimney of 
the Cook-room : But I found, that when 

the Heat of the Water in the upper Veſſel 
was 160 Degrees, vig. within one-ninth 
of boiling ; then in running through the 
Iron Worm-pipe again, it was ſo over- 
heated, as to expand in the Pipe, into an 
| exploſive Vapour, which hindered the run- 
ning of the Water. However I thought 
it not improper to give an Account of this 
Attempt, notwithſtanding it failed. Not 
knowing whether this Method of heating 
Water, may not in ſome Caſes, at Land 
at leaſt, be of uſe, thereby to ſave, in ſome 
degree, both Fuel and Time: Perhaps an 
Iron Worm-pipe of a larger Bore might 
do better. 


18. Tax Waſte of Fuel will be leſs in 
Proportion to the Quantity diſtilled in 
B large, 


1% To make Plenty of 
large, than in ſmall Stills; and the wider 


the -Still-hcad is, fo much the more Li- 


quor will be diftilled, and more with a 


Worm. tub than without it. The Worm- 


tub may be ſo covered, as to prevent the 
flowing over of the Water by hs Mo- 
tion of _ Ship. | 


19. Ir is of great Importance to take 
eare to keep all Parts of the Still clean, 


in the Copper, which will occaſion Vomit- 


20. FP it be neceflary, the better to 


cloſe the Joining of the Still-head, it 
may be done with a Lute or Paſte made of 


a Mixture of powdered Chalk and Meal, 
wetted with Salt-water. 


21. Now that ſeveral effectual Means 
are diſcovered, to make diſtilled Sea- water 
wWholſome, and alſo to diſtill it in much 


greater Quantity in the ſame Still, in the 
ſame Time, and with nearly the ſame 
Quantity of Fuel; it is reaſonable to be- 


lieve, that it will be of great Bcnefit to 
4 Navi- 


that. there may be no Ruſt or Verdigreaſe 
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Navigation, not only in ſaving much ſtow- 
age room, for other important Purpoſes z 
but alſo in procuring freſh ſweet wholſome 
Water, inſtead of ſtinking putrid Water, 
hitherto uſed 3; which muſt needs have a 
Tendency to promote that putrid Diſtem- 
per, the Scurvy. And if withal due Care 
be taken, to exchange for freſh Air the 
putrid cloſe confined Air of Ships, which 
has' occaſioned the Death of Millions of 
Mankind; then Navigation will become 
remarkably more healthy, and with little 
more Danger to Health and Life, than at 


Land, c——_ from Storms. 


= Now ſuppoſing, chat in a ſixty Gun 
Ship, the 110 Tuns of Water, for four. 
Months uſe, were diſtilled at the Expence 
of three Buſhels of Coals- to a Tun, this 
would conſume nine Chaldrons of Coals: 
And as a Chaldron of Coals weighs about 
a Tun and half; hence it appears that Coals 
will diſtill about eight times their Quantity 
of Water. Aud the 110 Tuns of Water 
weighing (at the Rate of 2240 Pounds to 
the Tun) 138 Tuns; and the nine Chal- 


drons of Coals weighing thirteen Tuns and 
B 5 balf, 
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half, that is 94 Tuns and half leſs than the 
110 Tuns of Store-water ; and allowing 


twenty-four Tuns and half for the Still, 
Water-casks, and Coals, there will be 70 
Tuns Weight of Stowage ſaved thereby 
for other Uſes. Or if ſome Tuns of Store- 


water are carried by way of Precaution, 


which it will be adviſable to do, eſpecially 
at firſt, till they can be aſſured, by repeat- 
ed gene what Quantity can be de- 
pended upon by Diſtillation; even then 


about half the Tunnage will be ſaved, 


which will be a very material Advantage. 


23. Tuo when the diſtilling Liquor 
runs from the Bottom of the Worm-pipe, 


thro a long Pipe fixed to it, the Waſte by 


the ventilating ruſhing Air, is not great 
when the Water in the Worm-tub is not 
hot ; yet the following Precaution, if 


needful, may be uſed, in diſtilling by 


Ventilation, vi. to fix at the lower End 


of the Worm-pipe, by means of a wooden 
Fawcet, a ſmall. Cask for a Receiver; the 


Fawcet to enter the upper ſide of the Head 
of the Cask, and in order to give a free 


Paſſage for the great Quantity of ventila- | 
| | ting 


nn,: > 


"_ A. +44 Da — 
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ing Air to paſs off, and withal at the ſame 
time to prevent the eſcaping of much 


| moiſt Vapour with it, it will be proper to 
fix at the Bung-hole a long upright Pipe 


of Wood, or of any Metal. I uſed a Gun- 
barrel four Feet and a half long; through 
which ſome ſmall Degree of moiſt Vapour 
eſcaped ; as appeared by the Dampnels of a 
Picce of Paper, fixed at a little Diſtance 


above the Mouth of the Gun barrel. This 


Vapour became viſible, and much increaſed, 
when the Water in the Worm-tub was 
very hot ; at which Time, leſs is diſtilled 
into the .Cask-receiver ; then alſo there is 
more Danger of the Spirit of Salt ariſing. 


And it was obſervable, that the Water in 
the Worm-pipe Veſſel heated much ſooner 
by Ventilation, than in the common Way 
of diſtilling. For which Reaſon that Wa- 
ter ought to be changed ſo much the of- 


tener, which can eaſily be done at Sea. 
The Cocks alſo at the Side of the Worm- 
tub ought to be large, in order to let the 


hot Water off the faſter. 


44 Sek tho' the Water! in the Worm 


: tub was ſooner heated by Ventilation, be- 


B x” cauſe 
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cauſe a double Quantity of hot Steam paſ. 
ſed thro' it, more than paſſed thro' it in 
equal Times in the common Way of di- 
ſtilling; yet in the uſual Way of Diſtilla- 
tion the Liquor in the Still is hotter, with 
equal Fire, as is evident by its aptneſs to 
boil over thro' the Worm-pipe 3 whercas 
in the ventilating Way it did not boil over, 
notwithſtanding a very hot Fire was pur. 
poſely made for a Trial. The continual 
Streams of aſcending freſh Air, not only 
in ſome Degree abaring the Heat of the 
Water; but alſo inceſſantly carrying off 
the more rarefied Particles of the Water, 
which, when expanded into a repelling 
State, do thereby cauſe the overflowing 
Ebullition of the Water. On which Ac⸗ 
count it is probable, that leſs Spirit of Salt 


is formed and raiſed by Ventilation than 


without it. As alſo on account of the 
freſh Air aſcending, not from the Bot- 
tom of the Still, where is the greateſt 
Plenty of Salt, eſpecially towards the lat» 
ter End of each Diſtillation z but about 
three Inches from the Bottom, vis. prin- 
cipally from the many Holes at the Sure 
bee * the Aitebox. 

25. Av 
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25. AND whereas the Quantity raiſed 
from the Still, and diſtilled into the Cask- 
receiver, cannot be ſeen ; the proper Quan- 
tity to be diſtilled in cach Diſtillation, 
may with great Accuracy be known, by 
having a well cloſed Pewter Bottle of the 
Size of about half a Pint, with a Braſs 
Wyre as big as a Gooſe Quill fixed to it, 
the Wyre to paſs thro' the Recciver-cask, 
near the Bung-hole, which the floating 
Pewter Bottle will raiſe up, till the Marks 
on the Wyre appear Juſt above the Cask. 

1 made uſe of a Glaſs Viol for this Pur- 
poſe. This Wyre will riſe and fall freely, 
notwithſtanding the Motion of the Ship, 
if it paſſes not only thro' the Wood of the 
Cask, but alſo thro' a metaline Pipe two 
or three Inches long, fixed in that Hole. 
And it will be known by the ſimmering 
or boiling Noiſe of the Water in the Still, 
whether it is hot enough to diſtill ; for the 


running of the Water into the Receiver- 


cask cannot be ſeen. 


26. As it might be ſuſpected, that more 
Spirit of Salt would be raiſcd, and diſtilled 


B 4 ovor 


| | 
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over in the ventilating Way, than without 


itz having procured 18 Gallons of Sea- 
water by the Margate Hoy, which was 
taken up at ſome Diſtance from the Shore, 


1 put three Gallons of this Sea-water, as 


ſoon as I had received it, into the Still; 


and when it began to diſtill, Air was blown 
up thro it. For ſome Time, as is uſual, 


in the Diſtillation of Sea-water 3 no Spi- 


rit of Salt aroſe; but after diſtilling ſome 


Time longer, there were very weak whitiſh 


Clouds, with Drops of Solution of Silver 
in Aqua-fortis, as in the common Way of 
diſtilling. Hence we ſec, that Ventilation 
does not increaſe the Quantity of Salt, 


but rather probably ſomewhat decreaſes it, 
for the Reaſons above given, Ne 24. 


27. I DISTILLED three Gallons of Sea- 
water, which had ſtunk and became ſweet 
again; when about ten Quarts of it had 
been diſtilled off, then there began to be 
very weak whitiſh Clouds with Solution of 
Silver, but none with Solution of Mercu- 
ry; whick ſhows the Water to be hitherto 
good, agreeably to what I formerly had 
found to be the good Effect of diſtilling 

3 Sea - 


# 
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Sea-water, which had putrified, and be- 
come ſweet again; of which J publiſhed 
an Account in the Year 1739. But when 
I continued the Diſtillation on, a quarter 
of an Hour longer, vi g. till there was but 
a Pint of Water remaining in the Still, 
and the Salts were incruſted on its Sides, 
up near three Inches from the Bottom, 
and lay in Heaps at the Bottom of the Still, 
then the diſtilled Liquor had whitiſh Clouds 
in it, with the Solution of Mercury in 
Aqua- fortis. From this Diſtillation we 
ſee, that Putrefaction, by diſſolving the 
bittern Salt and Bitumen, into very minute 
Parts, qualified them to combine with the 
more fixed common Salt, ſo as to detain 
them from riſing in Diſtillation. 


28. I DISTILLED three Gallons of Sea- 
water, with the Proportion of ſix Ounces 
of Mr. Applebys Lapis Infernalis, and ſix 
Ounces of calcined Bones to 20 Gallons of 
Sea · water, as he directs. This Water la- 
thered well with Soap, and boiled Peas well. 


29. I DISTILLED alſo ſome Sea-water 


with half an Ounce of Stone Lime to a 
_ Gallon, 
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Gallon, from the Clee Hills in Hereford» | 
ire, which having been preſerved ten 1 
Months in a Firkin, had flacked to dry 
Powder. This diſtilled Water did alſo 
lather well with Soap, and boiled Peas 
well; which proves that the Lime, which 
is a fixed Body, does not diſtill over with 
the Water. Since I made this Diſtilla- 
tion, General Oglethorpe informed me, 
that his Father, Sir Theophilus, told him, 
that Lime was one of the Ingredients, of 
what he and the reſt of the Patentees, in 
Charles the Second's time, called the Ce- 
ment, with which they made diſtilled Sea- 
Water wn. 


30. 1 DIsTILLED alſo ſome Sea - water 
with the like Proportion of powdered 
Chalk, which boiled Peas well, and was 
better taſted than the Waters diſtilled with 
Lapis Infernalis or Lime, I diſtilled alſo 
ſome Sea-water with an Ounce of Chalk 
to a Gallon, but found no Difference in 
the Taſte of this, and that which had but 

half an Ounce of Chalk to a Gallon ; So 
that half an Ounce of Chalk to a Gallon 

of Water will be ſufficient ; but where 

| the 


ful. 
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the Sea-water is ſalter, or more bitumi- 
nous, more Chalk may be added if need- 


31. DR. Alfton of Edinburgh, in the 
Preface to the Second Edition of his Dif- 
ſertation on Quick-lime and Lime-water, 
ſays, that * the like Effect was found in 
e diſtilling Sea- water with Lime, that it 
ce neither precipitated a Solution of Silver 
< in Aqua- fortis, nor a Solution of cor- 
ce roſive Sublimate in Water, nor did it 
“ form a Pcllicle of various Colours on 

its Surface, as did the Water diſtilled 
e by Mr, Appleby's Proceſs.” And 1 find, 
Page 35 of my Book oh this Subject, that 
Lime of Oyſter-ſhells had the ſame good 


Effect, but required two Diſtillationsz I 


might then uſe too ſmall a Quantity of 
that Lime. Hence it is probable, that the 
Chalk, the Lime, the Lime in the Lapis 
Infernalis, and the Lime in Dr. Butler's 
Soap-lees, ſeize on and fix not only the 

bittern Salt, but alſo the Bitumen of the 
Sea-water, as we learn from the like Ef- 
fect in the Purification of the Salt of Hartſ- 


horn. That the ſaline Spirit ariſes chiefly 
from 
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from the- bittern Salt, and not from the 
more perfect Sea- ſalt, is probable from 
hence, vig. when J diſtilled three Gallons 
of common Water, made as ſalt as Sea- 
water with common Salt; no Spirit of 
Salt aroſe, even tho' the Diſtillation was 
carried ſo far as to leave the Salt, tho' 
very damp, to lie in Heaps, and it was in- 
cruſted on the Sides of the Still, for about 
three Inches from the Bottom. 


32. It is a conſiderable further Advan- 
tage, that Water thus diſtilled by Ventila- 
tion, being thereby repleat and freſhened 
with Air, has for preſent Uſe a more a- 
greeable Taſte, than Water diſtilled with- 
out Ventilation, which requires the ſtand- 
ing a longer Time to have its more diſ- 
agreeable aduſt Taſte go off. And as the 
volatile Oil of Pepper-mint does riſe on 
the Wings of the ventilating Air during 
the Diſtillation; ſo alſo may that Part of 
the Bitumen, which is volatilized by Heat; 
as alſo the volatile urinous Salts of the 
Sea water, which ariſes from animal Sub- 
ſtances, be ſublimed in the ſame Manner. 


1 
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33. Ir was obſervable, that the Water 
diſtilled faſt, even tho the Water in the 

Still was below the Surface of the Tin 
Air-box, thro which the greateſt Part of 
the aſcending Shower of Air ruſhed. Hence 
the ventilating Air, in aſcending among 
the Vapours, carries them off faſt. Hence 
it is to be ſuſpected, that this Method of 
Ventilation will not do well for ſimple 
Waters, or fermented vinous Spirits; be- 
cauſe they being very volatile, much of 

them may be carried off in Waſte. | 


34. Ir was obſervable, that in theſe DiC- 
tillations of Sea-water, no whitiſh Clouds 
appeared on dropping in Solution of cor- 
roſive Mercury, not even when conſider- 
ably more than four Parts in five of the 
Water had been diſtilled over. And it was 
the ſame with the Mixture of Lapis Infer- 
nalis, Lime, and Chalk; whence it is pro- 
bable, that the Lime and Chalk ſcize on 
and fix the more volatile bittern Salt, as 
docs alſo the Lime in the Lapis Infernalis. 
And it is well known, that Sugar, that 
ſweet Salt, cannot be made without Lime, 
on which, as its Centre of Union, it fixes 


and granulates. 0 
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35. AND whereas with a Solution of 
Silver in Aquafortis, which was much 
weakened and diluted with Water, there 
appeared a faint Degree of whitiſh Cloud, 
in all the above-mentioned Diſtillations, 
tho' not with the ſtronger Solution of 
Mercury till the Diſtillation was carried 
on, much beyond four Parts in five of 


the Water in the Still; when both Solu- 


tions cauſed remarkably white Clouds, 
eſpecially the Solution of Mercury; which 
indicates the Quantity of the Spirit of Salt 
which was raiſed during the former part 
of the Diſtillation to be exceeding ſmall, 
_ fince it could not ſeize on, nor diſengage 
the Aqua-fortis from the ſtronger Solution 
of Mercury, tho' it did in a very ſmall 
Degree in the weak Solution of Silver, 
fo as to let looſe a very little of the Sil- 
ver, whictr thereby cauſed the faint Clouds. 
When a Drop of the Solution of Mercury 
was dropped into the diſtilled Water, af- 
ter 4 Drop of the Solution of Silver, it 
reſorbed the Silver Cloud, and made the 
Water clear, by means of the great Pro- 
_— of acid Aqua- fortis that was in it. 


5 Now 


FRESH WATER af SEA. 3t 


36. Now in order to make ſome Eſti- 
mate of the very ſmall Quantity of Spirit 


of Salt in theſe ſeveral diſtilled Waters, - 


dropped a Drop of the Solution of Silver 
into an Ounce, or 480 Grains of purc 
Rain Water, which gave no Clouds; but 
on dropping in a Drop of Sca-water, 
which weighed a Grain, the white Clouds 
were ſtrong. And ſince Sea- water can 
_ diſfolve nine times more Salt than it has 
mit; therefore, ſuppoſing the Drop to be 
ſo fully impregnated with Salt, then the 
Salt would be the 480th Part of the 
Ounce of Water. But as there is nine 
times leſs Salt, therefore the Proportion 
of the Quantity of Spirit of Salt will be 
but the 432oth Part. And how much leſs 
muſt be the Proportion of Salt in theſe di- 
ſtillec Waters, which is not ſufficient to 
make a fenſible Impreſſion on Solution of 
Mercury, and but a faint one on much di- 
luted Solution of Silver. Such diſtilled 
Sea-water will not therefore, probably be 
unwholſome ; almoſt all Spring-warters 
have ſome Degree of Salt in them: But if 
there were more of the Spirit of Salt, a 
1 very 
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very ſmall Quantity of Pot-aſh, or Pearl- 
aſhes, or Salt of Tartar, combined with it, 
will turn it into common Salt, the Quan- 
tity of which would bo extremly little. 


{2 7. Ir may be well to be provided in 
Ships with ſome Silver diſſolved in Aqua- 
fortis, mixed with pure Rain · water, or di- 
ſtilled freſh Water, in the Proportion of 
| ſixty Drops to an Ounce of the Water; 
tho it is probable, it may ſeldom be want- 
ed, unleſs in ſome doubtful Caſes, when 
the Taſte may not be accurate enough to 
perceive, whether there be any Spirit of | 
Salt in the diſtilled Water. 


. 38. * double the uſual Quantity of 
Vapour may by Way of Ventilation be 
carried off, common Salt may thus be 
made much ſooner, cheaper, and better; 
becauſe as there is much leſs Fire uſed; 
ſo proportionably, leſs of the fine acid 
Spirit of the Salt, in which its Virtue con- 
ſits, ' will be evaporated away : For it is 
well known, that the Salt is beſt which 
has undergone the leaſt Action of Fire in 


- making. 
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39. Tris more ſpeedy Method of eva- 
porating will alſo be uſeful, in making 
many other Evaporations; as in making 


Pot-aſh, &c. 


40. Bor ſome are apprehenſive, that this 
zreat Improvement in Diſtilling, may be 
of ill Conſequence in making thoſe de- 
ſtructive Spirits cheaper, which are already 
but too cheap. Had not the Improvement 
been of great Benefit to Mankind in many 
other Reſpects, I ſhould have been far, very 
far, from endeavouring after it, or diſco- 


vering it. But ſhould the Event be to 


make thoſe Spirits cheaper, and conſe- 
quently, by ſpreading farther, more de- 
ſtructive, the conſequence of that will be, 
that the increaſed raging Devaſtation will 
the ſooner neceſſarily rouſe the Nations to 
put a Stop to what muſt be done here- 
after; for if the Ravages continue increaſ- 
ing, as they have done for ſixty Years 
paſt, the human Species muſt needs not 
only be greatly debaſed, but even in great 
meaſure diminiſhed and deſtroyed. And 


yet none of the Nations, whoſe very Vi- 
C 'tals 
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rals arc thereby conſuming and deſtroying, 


endeayour to put any Stop to it, except 
the Heads of the native Indians in North- 


America, who have long repeatedly in- 


treated the Engliſb to ſell them no Rum; 
which is as effectually extirpating of them, 
as the Hornet did the unſubdued remaind- 


er of the Canaanites. 


41. Ir Mankind, inſtead of receiving 
and entertaining this Peſt with almaſt uni- 
vetſal Applauſe and Approbation, could 
prevail with themſelves to be in carneſt 
to uſe Means to deliver themſelves from 
it; then much might be done towards it, 
by lowering and "weakening all kind of 
fermented dicilled Spirits with Water, to 
a ſalutary Degree, as is now practiſed in 
our Plantations in America, in making 
Punch ſo weak, as not to be hurtful; 
which, when it was much ſtronger, was 
well known to deſtroy. Multitudes. And 
where the like humane, wiſe, and-layda- 
ble Practice has been uſed in Ships, it has 


had the ſame happy * 


42. WHArY 
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- 42. Wer Neceſſity or cyen Tempta- 
tion can there be ro be averſe to the mak- 
ig them Wholforne, inſtead of being ve- 
Homes and deſtructiye? and that not 
Vnly er the Lives, but even of the Morals 

of Mankind. How much therefore dots 
# behdve all, Who have any Concern for 
the Honour aud Dignity of their own 
kindred Specicb, any Indignation at its 
brag thus debaſed and Yiſpraced, any Bow- 
els of Pity for the vaſt Multitudes, hot lefs 
than a Million; that are yearly deſtroyed 
all over the World, by this moral as well 
as natural, and therefore worſt of all Evils - 
that ever befel unhappy Man; to uſe their 
utmoſt Endeayours to deliver Mankind 

from this Peſt? But notwithſtanding this 
aſtoniſhing Ravage and Deſtruction of the 
human Species, yet the unhappy unrelent- 
ing Nations of the World, ſcem as uncon- 
cerned about it, as if only ſo many Thou- 
ſands, nay, Millions of Caterpillers or Lo- 
cuſts were deſtroyed thereby, Was there 
ever a more important Occaſion to rouſe 
the Indignation of Mankind ? Can we be 


calm and undiſturbed, when this mighty 
C2 Deſtroyer 
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Deſtroyer rears up its invenomed Head 
_ every where ? The moſt zealous Advocates 
for Drams, even the - unhappy beſotted 
Dramiſts themſelves, the prolonging of 
whoſe Lives, and whoſe real Welfare both 
here and hercafter, is hereby ſincerely 'in- 
tended, cannot find fault with this well- 
meant Remonſtrance, in Defence of them, 
and of all Mankind, againſt this mighty 
Deſtroyer, from one who has long. been 
labouring, and that not without Succeſs, 
in finding Means to preſeryc Multitudes 
of Laves by various Ways. ee 


An 
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An Account of the great Benefit of 


 VaNTILATORS in many Inſtances, 
in preſerving the HxAL TH and 
_ Livss of People, in Slave and 
other Tranſport Ships. 


43. T is to be hoped that the ſeveral 
Means here propoſed for having 
freſh and ſweet Water at Sea, will be of 
great Benefit in preſerving the Health and 
Lives of Multitudes of that valuable and 
uſeful Part of Mankind, thoſe who oc- 
cupy their Buſineſs in ae. Waters; whoſe 
Welfare I have long had at heart, and en- 
deavoured to promote by various Ways; 

eſpecially by finding Means to procure 
them freſh ſalutary Air, inſtead of rhe 
noxious, putrid, cloſe confined peſtilential - 
Air, which has deſtroyed Millions of Man- 
kind in Ships. And it is to be hoped that 
by diligent Reſearches, farther and-farther 
_ uſeful Diſcoveries will hereafter be made 
for the Benefit of Navigation. 


44. THE following, as they are {i 


| Proofs of the great Benefit and Uſefulneſs 
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38 Benefit of VeNTILATORS 
of Ventilators in Ships, ſo they alſo fully 
prove that. they can moſh commodiouſly. 
be, fixed and worked: in, them, in contra» 
dition. to the vulgar, falſe, and ground- 
leſs Notion, that they take. up too much 
room, and are incommodious, and in a 
manner impracticable to be worked, where- 
as the Men are cager to work them; and 
many more Perſons can be with Safety to. 
their Health and Lives in a ventilated, 
than in an unyentilated Ship; which fally 
obviates the Objection as. to the Room 
they take up. In new and important Re- 
ſearches, the likelieſt Way to ſucceed, is 


to purſue a Thought not only by imper- 


fect and fallacious Reaſonings, but when 
the Nature of the Thing requires it, with 
a proper Series of Trials and Experiments. 
Thus in the preſent Caſe, the principal 
| Cauſe of the Sickneſs in Ships, is the 
noxious putrid Air; ; the obvious Remedy 
is the exchanging that foul Air for freſh; 
by effectual Means, which are ſeldom diſ- 
covered by dwelling only on Objections, 
but are uſually the Reward of repeated 
diligent, experimental Reſcarches.. Nei- 
ther are we to be diſcouraged in theſe 
= ET Our. 
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oür Purſuits by ſome Diſappolntments, for 


I have frequently found that they lead 


to the Thing ſought for: And by the like 
Clue of Reaſoning and Expcrinicnting, 
there is the greareſt Probability that we 
ſhall ſucceed in another very important 
Reſearch, vis. the preſerving much longer 


from Decay the Timbers of Ships laid up 


in ordinary in Harbour: For as we arc 
aſſured by daily Experience, that the De- 
cay is wholly owing to damp, cloſe con- 


fined putrid corroding Air; fo the only 
Remedy for this Evil, is the frequently 
changing the Air among the Timbers, by. 


plentiful Ventilations 3 which we find by 
happy Experience, can be effected to ſuch a 


Degree, as give reaſonable Hopes, enough to 
encourage our farther Trials and Reſearches. 


45. Caprain T, homſon of the Succeſs 
Frigate, in his Letter to me dated Lon- 


don, Sept. 25, 1 749, ſays, That during 
1 the Ventilation, the Lower-deck Hatches 


«were commonly kept cloſe mut; by 


cc which means the Air was drawn down 


into the Hold, from between Decks, 


e thro the Seams of the Ceiling, along the 
C 4 cc Timbers 
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Benefit of VENTILATORS 
* Timbers of the Ship; by which means 


* 


e we found the foul Air ſoon drawn 


* off from between Decks. Our Rule 
8 for ventilating was for half an Hour 


every four Hours; but when the Ven- 


tilating was ſometimes neglected for 
eight Hours together, then we could 


< perceive, eſpecially in hot Weather, a 
very ſenſible Difference by that ſhort 
LNeglect of it; for it would then take a 
* longer Time to draw off the foul Air. 
e Our general Rule was, to work the 
Ventilators till we found the Air from 
them ſweet, We all agreed that they 
were of great Service; the Men being 
Tio ſenſible of the Benefit of them, that 
* they required 10 driving to work that 
te which they received ſo much Benefit by. 
* We found this good Effect from Ven- 
“e tilation, that tho there were near 200 
Men on board, for almoſt a Year, yet J 
landed them all well in Georgia, not- 
withſtanding they were preſſed Men, 
“ and delivered me out of Goals, with 
e Diſtempers upon them. This is what 
] believe but few Tranſports, or any 
& other Ships, can brag of; nor did I 
" ever meet the like Good - luck before; 


9 5 By _— * which 


cc 


cc 
cc 


cc 


cc 
et 


ct 


iu SHIPS. 4¹ 
*« which, next to Providence, I impute to 


te the Benefit received by the Ventilators. 


ce It is to be remarked, that we who lay 


« wind-bound, for four Months, with 


“ our Expedition Fleet, which ſoon after 
te invaded France, were very healthy all 


* the time, when they were very ſickly in 


* all the Ships of that Expedition, 


46. © Tris certainly occaſioned all kind 


© of Grain Proviſions to keep better and 


“ longer from Weeyels, than otherwiſe 
* they would have done ; and other Kinds 
te of Proviſions received Benefit from the 


« Coolneſs and Freſhneſs in the Air of 


3 Ship, which was cauſed by Ventila- 
e tion. | 


47. MR. Cramond alſo informs me, 
that he found the good Effect of Ventila- 
tors on board a Slave-Ship of his with 
392 Slaves, twelve of which were taken 


on board, juſt before they ſailed from Gui- 
955 nea, ill of a Flux, which twelve all died; 


but the reſt, with all the Europeans in the 
Ship, arrived well at Buenos Ayres. 


The 
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. be following is a Letrer 10 me fru 
Captain EL LIS, vis. 


SI, 
48. „Corp any thing increaſe the 

Pleaſure I have in a- literary Inter- 
e courſe with you; it would be to find that 
© jt anſwered your End in promoting the 
" pablic Good. The- Vis-inertiæ of Man- 
© kind is not the only Difficulty you have 
e had to encounter, but their Ignorance 
% and Prejudices, which are almoſſ inſu- 
e perable. It is to your Perſeverance and 
Reſolution, that the little Progreſs you. 
* have made is due: Indeed I ought not 
eto ſay little; for it is a great Step to- 
have found the few that have Hearts 
ce good enough to reliſh your Plan, and 
e Heads ſufficiently clear to diſeern the 
ee moſt . effectual Methed of advancing. it. 
* It does Honour to thoſe noble and other 
te worthyPcrſonages that join you in Acts 
© of. ſuch extenſive Humanity, as the In- 
© troduction of-Ventilators to Hoſpitals, ; 
cc Priſons, Ships of War and Tranſport, 
c. as they mult neceſſarily render the 


-* Miſcrics of the ficſt more ſupportable, 
| * and 


ce 


cc 


1 


i 
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and the cloſe and conſtant Confinement 
of the others leſs prejudicial and fatal to 
their Health and Life. It is to- be la- 
mented that they are not more generally 
made uſe of; for, notwithſtanding their 
Advantage is apparent and inconteſtable, 
it is ſcarce credible how few are tobe 
found among the vaſt Number of. Ships 
daily employed in carrying Paſſengers, 
* Slaves, Cattle, and other periſhable Com- 
* modities. Thoſe of your Invention, 
which I. had, were of ſingular. Service to 
us; they kept the Inſide of the Ship cool; 
ſweet, dry, and healthy: The Number 
of Slaves I buried was only ſix, and not 


one white Man of our Crew, (which 


was thirty-four) during a Voyage of 15 
Months; an Inſtance very uncommon. 
The 340 Negroes were very ſenſible of 
the Benefits of a conſtant Ventilation, 

* and were always diſpleaſed when it was 
omitted: Even the Exerciſe had Advan= 


(8 


tages not to be deſpiſed among People 


ſo much confined.: I muſt not, however, 


forget that Ventilation alone is inſuffi- 


cient to keep Diſorders out of Ships; 


for often infections are brought aboard 


cc- aſe. - 
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| 
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cc 


e diſcernable among the Indians adjoining 


our Settlements in Hudſon's-Bay, who 


Cc 
cc 
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cc 


by the Slaves, or others; and frequently 
. Diſcaſes are produced by feeding on bad 
or decayed Food, but oftener ſtill by 
Inſobriety: for I have ever remarked, 
that the immoderate Uſe of ſpirituous 


cc 


Liquors in warm Climates, is more per- 


nicious and fatal even than the Malig- 


nancy of the Air itſelf. In cold Coun- 
* tries too, where J have had Experience, 


thoſe Sailors, or others, who accuſtom- 


ed themſelves to hard drinking, eſpeci- 
ally of Drams, had the Scurvy in a ter- 
rible Degree; whereas thoſe who were 
tempetate or ſober, either eſcaped it en- 
 tirely, or had it but moderately. The 


Effects of Drunkenneſs was ſtill more 


are a feeble, diminutive, chilly, indo- 
* lent Set of People. On the contrary, 
*- thoſe who come from the inland Parts 
(ho ure unuſed to drink Brandy) are 
brave, active, robuſt, and induſtrious. 


* The ſame Difference is obſervable in the 
Africans, and perhaps among the Inha- 


bitants of moſt other Nations, did we at- 


tend to it. It was to the unuſual Sobri- 


2 
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«.cty of my Crew, that I aſcribed, i in ſome 


 * meaſure, their uncommon Healthineſs; 
c 


for Sailors breathe a purer Air, and en- 


“ joy. more Exerciſe and Liberty, than 


„ Paſſengers or Slaves; wherefore their 
" Ailments are owing to bad or diſorder- 
e ly Living, as | well. as to unwholſome 
cc Air. 


" Coulp I but ſee the W Uſe 


* of ſpirituous Liquors leſs general, and 


<« the Benefits of Ventilators more known 


“ and experienced, I might then hope to 


« ſee ON better and happier. I am, 
| — 


Fur moſt obediens Servant, 


; 


26, 1753. HENRY ELLI S. 


49. AND, by the like good Conduct, 
in his next Voyage in the Year 1755, not 
one of 312 Slaves died; and all his 36 
Sailors arrived alive and well at Briſtol. 


1 50. AND the Earl of Halifax has often 


informed me of the great Benefit they 
found by the Uſe of Ventilators, in ſeve- 


ral 
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ral Nov Sf Tranſport-Ships, twelve 
to one more have been found to die in 
nnventilared than in ventitated Ships. It 
is indeed a ſelf-evident Thing, that the 
changing the foul Air frequently in Ships, 
in which thete ate many Perſons, will be a 
means of keeping them in better Health 
than not doing it; which makes it the 
more aſtoniſhing that effectual Propoſals 
to remedy ſd great an Exil, Mould be re- 
ceived with ſo much Coldneſs and Indif- 
ference by Mankind. They little conſider 
that it is the high Degree of Putrefaction 
(that moſt ſubtile Diffolyetit in Nature) 
which a foul Air acquires in long ſtagna- 
ting, which gives it that peſtilential Qua- 
lity, which cauſes what is called the Goal- 
Diſtemper. And à very ſmall. Quantity, 
or even Vapour of this highly attenuated 
Venom, like the InfeQtion or Indcutation 
for the Small- pon, ſoon ſpreads its deadly 
Infection. Ought not Men therefore, 

from the common natural Principle of 

Self-Preſervation, to uſe their utmoſt En= 
deuvours to chan this peſtilent Deſttdyer, 
dy which Millions of Mankind _ 0 


riſhed in _ 


"4 ; 
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An Account of ſome Tryals to cure 


the ill Taſte of Milk, which is oc- 


caſioned by the Food of Cows, ei- 


ther from Turnips, Cabbages, or 
autumnal Leaves, &c. Alſo to 


ſweeten STINKING-WATER, &c, 


FI. HIS Method of blowing Show- 
_ * ers of Air up thro Liquors, 
will be of confiderable Uſe in ſeveral other 
Reſpects, as well as in Diſtillation, as ap- 
pears by the following Trials, vis. | 


52. I Hav been informed that it is a 
common Practice, to cure the ill Taſte of 
Cream from the Food of Cows, by ſetting 
it in-broad Pans over hot Embers or Char- 
coal, and continually ſtirring it, till ſeald- 
ing hot, and till cool again: But when I 
attempted to do this much fooner, and 
more effectually, by blowing Showers of 
Air up thro it; I ſoon found it to be im- 


practieable, by reaſon of its very great be- 


gree of frothing up. The ill Taſte muſt 
therefore be got out of the Milk, before it 
he is 


— — — — 


—— — — — — ———z>= e 


N 

8 

| 

[ 

. 

| 2 
N 

| 

| 

| . 


| 48 . 11 taſted 
is ſet for Cream; which I have been told, 


has been practiſed, and that with ſome be. 
nefit, . by giving the Milk a n Heat, 


without ering it. 


. z. M. a 22.1 ventilated ſome ill taſted, 


new unheated Milk of a Cow which was 


purpoſely: fed with Crow Garlick mixed 


with cut Graſs. After 15 Minutes Venti. 


lation the Taſte was a little mended ; in 
half an Hour's blowing, it was ſomething 
better. At the Houtr's end it had the fime 
Taſte, but was ſenſibly better than the un- 


ventilated Milk. 1 was diſappointed of an 
Opportunity to repeat the Experiment with 


Crow Garlick Milk, with a ſcalding Heat; 


it would then probably have been ſoon 


perfectly cured ; as it is reaſonable to be- 
lieve from the Event of the following Ex- 
ane vi. 


10 Auguſt 23, four Quarts of ill taſted 
new Milk, from a Cow which had fed 
cighty-four Hours on Cabbage Leaves on- 
ly, and drank during that Time very little 
Water; were put into a leaden Veſſel, 


eight Inches in Diameter, and thirty Inches 


3 „ 
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ches deep. The leaden Veſſel was heated 


in a large Boiler, and ſet into a Veſſel of 


hot Water; thereby to give the Milk a 


ſcalding Heat, and alſo keep it hot. In 


ten Minutes Ventilation it was perfectly 


cured of its ill Taſte; and after ſtanding 
twenty-four Hours in a broad Pan, there 


was a thick Scum which was half Cream 


and half Butter, free from any ill Taſte 3 


the skimmed Milk was not ſheer or thin: 
So hcre is a Method to make good Butter 
from ill taſted Milk. 


55. The Froth of the Milk was ſo great, 
by reaſon of a too brisk Ventilation, as 
to make it froth over the Veſſel, which 
was thirty Inches deep; if it had not been 
kept down, by conſtantly lading and break- 
ing the very large Bubbles of Froth. But 
when the Ventilation is more gentle, the 


Froth has riſen but three Inches from ſix 


Quarts of Milk, which was nine Inches 
deep. The Cabbage Milk was but ſix 
Inches deep, I repeated the like Operation 
the ſame Day, with the Evening Milk of 
the ſame Cow; but giving it only a Heat, 
that I could bear my Fingers in, for a little 
D Timez 
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Time; with this Degree of Hear, after 
forty-five Minutes Ventilation, the Milk 


(tho much better taſted) yet was not ſo 


compleatly cured, as the former Milk. 


Hence we fee, how neceſſary Heat is, to 
volatilize the rancid Oyl (which gives the 
ill Taſte) to ſuch a Degree as to cauſe it 
to fy off by Ventilation. 


46. * was oboe that what was 


milked from this Cow a Week after ſhe 


had done cating the S had an ill 


| Taſte. 


= 57. I HAVE not as yet had an Opportu- 
nity, to try to cure, in the ſame Manner, 


the ill Taſte of Milk, which is occaſioned 


by Cows feeding on autumnal Leaves, or 


Turnips, they having probably eaten this 


Autumn, the fewer Leaves, on account 
of the Plenty of Graſs, occaſioned by 


much Rain; which has alſo hitherto pre- 


vented Turnips from being rancid, which 


are obſerved to be moſt ſo, when they 


hoot out in · the Spring. As Opportuni- 
ties offer { purpoſe to make Trials, which 
I conclude others will alſo do, which will 


probably 
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probably be attended with the ſame good 
Effects as that on the Cabbage Milk. 


58. Bur tho' the ill Taſte of Milk from 
feeding on Cabbage Leaves, was thus ef- 
fectually cured by volatilizing with Heat, 
and diſſipating by Ventilation the rancid 
Oil; yet the bitter Taſte of a ſtrong In- 
fuſion of Chamomel Flowers in fix Quarts 
of Water, was not ſenſibly abated by an 
Hour's Ventilation of it, while ſcalding 

hot. 


' 59. I AM informed that, in Devonſhire, 
they ſet the Pans of Milk on Trivets, 
making Fires under them, to give the 
Milk, gently and gradually a ſcalding, but 
not a boiling Heat, which would diſturb 
the riſing Cream; and then ſet it on the 
Floor in the Milk-houſe to cool, where 
in twelve Hours it has a thick Scum, partly 
Butter, and partly Cream : The skimmed 
Milk is very thin and ſheer ; and the Cream 
in great Plenty and delicious, except it 
gets a ſmoky Taſte, which it is apt to do; 
and which might probably be prevented, 


by having a Range of as many Stoves, as 
23 | there 


52 Il taſted 
there are Pans of Milk to be uſed at one 
Time; all to be warmed by one Fire, ei- 
ther at one end, or the middle of the Flue 
or Funnel in the Brick-work, which con- 
veys the Smoke and Heat under the Stoves. 
And as the Pans neareſt to the Fire will 
ſooneſt have their due Heat, on their Re- 
moval to bring the fartheſt and cooleſt 
Pans neareſt the Fire; and inſtantly cover- 
ing the uncovered Stoves with proper Co- 
vers to prevent the Heat and Smoke from 
coming out; by this Means the Milk 
would all be ſoon heated, with any kind 
of Fuel, and that with much leſs in Quan- | 
tity than in the common Way, 


60, AnD the more effectually to pre- 
vent the Smoke from coming at the Milk, 
it may be well to have the broad outer 
Rim of the Pans turned perpendicularly 
downwards, three or four Inches, that it 
may enter deep into a circular Groove of 
Sand; and if it ſhall be needful the Sand 
may be wetted in order the more effectu- 
ally to prevent the Paſſage of the Smoke: 
J thought of this Method about fifty Ycars 


* on — the ſmoky Butter in $6» 
mer, ſelſbir F. 
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| werſethire. By the ſame Means the Poor 
might ſave much Fuel in boiling the Pot, 
eſpecially in Summer, when a Nie in want - 
ed only for boiling the Pot. | 


61. WHEN any Pans are to be removed. 
from the Stoves, the Aſcent of the Smoke. 
thro' the uncovered Stove, may be pre-. 
vented by firſt cloſing the Flue near the 
Fire, by an Iron Sliding-ſhutter or Re- 
giſter. f 


62. MLx might thus moſt commadi- 
ouſly be heated to a ſcalding Heat with 
| little Fuel, fit for Ventilation, in a Veſſel 
of a proper Depth, ſet in the ſame Man- 
ner as the Pans in a Stove, to ſecure it 
from Smoke, with Bellows fixed properly 
near it: (ſce Fig. 3.) By this Means there 
would be little Trouble or Expence in 
curing ill taſted Milk * Ven, 


Sz. May 14th, mecrly to ſee what the 
Event would be, a Gallon of new Milk, 
juſt from the Cow was ventilated, for an 
Hour and half, which produced ſix Ounces 
of Butter; and tho' it was ventilated half 
an 


74 Ill taſt.s 

an Hour longer, yet no more Butter was 
made; it was whitiſh, wanting both the 
Colour and Taſte of good freſh Butter. 


64. I AM credibly informed, that in the 
Places famous for making the beſt freſh 
Winter Butter, they ſet the Pot of Cream 
in warm Water, ſo long as till it has ac- 
quired that ſmall Degree of Sourneſs, 
which it very ſoon has in warm Summer 


Weather, which gives it its agrecable 


Flavour. And in order to give it Colour, 
they grate a well coloured Carrot into a 
little Milk, which as ſoon as ſtained, is 
ſtrained from the Carrot thro! a Sive, md 
then mixed with the Cream, 


65. Ir is found by Experience, that the 
Quantity of Cream is increaſed, by putting 
into the Milk a little warm Water in Win- 
ter, and cold in Summer; which being 
thereby, in ſome Degree thinned, the 
Cream is thereby more eaſily diſintangled, 
ſo as more freely to aſcend to the Surface 


pf th the Mik. 
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66.-I vENTILATED three Gallons of 
linking Feſſaps-well purging Water. On 
firſt blowing, the Smell of the aſcending 
Vapour was very offenſive, which Offen- 
ſivencſs abated much in five Minutes: In 
eleven Minutes the Smell was much bet=- 
ter: In twenty Minutes the Water ſcemed 
ſweet both in Smell and Taſte z and not 
ſweeter at the End of forty-five Minutes, 
fifteen or twenty Minutes will probably 

ſuffice, N 


67. July 20th three Gallons of ſtinking 
Sea- water. were ventilated; in five Minutes 
it was much ſweetened, and no ill Smell 
in the aſrending Air, tho' at firſt it was 
very offenſive: At the End of ten Minutes 
it had a ſmall Degree of ill Taſte; after 
twenty Minutes no ill Taſte or Smell, It 
frothed near a Foot high during Part 
of the Ventilation; this from the Bitu- 


men, Cc. a 


68. SoME Sea - water which was made 
to ſtink with Fleſh and Iſinglaſs being put 
into it, was not made perfectly ſweet, not 

even 
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even by a ventilated Diſtillation, and an 
Hours more Ventilation after it was di- 
ſtilled; ſo that Putrefaction with animal 
Subſtances, is not caſily compleatiy cured 
by n. 


| abs: Wurx the Water was 27 Inches 
deep in the leaden Veſſel, no Air could 


de blown up thro' it by the Force of the 


Bellows. But at 18 Inches Depth, the 
Air could freely be blown up in Showers 
thro' the Water; when therefore it ts 
requiſite to blow up thro great Depths 
of Water, the Bellows may be worked 
with a Lever, as Smiths Bellows are 
worked. 


70. As it is found by Experience, that 
the Milk and Butter of Cows, which 
drink ſtinking Water, has a very bad 
Taſte, this plainly ſhows that the Water 
retains its putrid Quality when mixed 
with the Blood; whence it is much to 
be ſuſpected, that the ſtinking Water 
which is drank in Ships, by retaining its 
putrid Quality, even when mixed with 


* Blood, may thereby promote that pu- 
3 TO | trid 
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. trid Du the Scurvy, as well as ſome 
other Diſtempers. And much more does 
the putrid cloſe Air in Ships, which is 
mixed with the Blood from the Lungs, 
promote putrid and other Diſorders: By 
the ſame Means alſo, peſtilential Infec- 

tions are taken in: For as the ſalutary 
Properties of good Air, are conveyed to 
the Blood by the Lungs, fo are alſo the 

malignant Qualities of bad Air. 


. Tuvs alſo the putrid Water in 
marſhy aguiſh Countries, may be. a Cauſe 
of Agues, as well as the putrid Air which 


they breathe; which, as well as the pu- 


trid Water, may probably carry ſome of 
its putrid Quality into the Blood thro' the 


Lungs. This Method therefore of ſweet- 


cning ſtinking Water, by blowing Show- 
ers of Air up thro' the ſtinking Water 
” ſome aguiſh Places, may be bene cficial. 


1 Fiſh may well be ck 
ſeveral Miles, by blowing now and then 
| freſh Air up thro' the Water, without the 


| rouble of changing the Water; for this 


* will not only keep the Water 
E 5 deer * 
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ſweet, but alſo enrich it with Air, which 

is neceſſary for the Life of Fiſhes 3; with 

which Air they ſupply their Blood, by 

breathing the Water, thin ſpread, between 
their Gills : But na Water will kill 

Fiſh. | | 


73. I HAvE found cli mueh of the. 
heating Oil may be got out of Tar-water, 
by blowing Showers of Air up thro it 
when ſcalding-hot, for 15 or 30 Minutes, 
the at the better; the. leſs volatile, 
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TREATISE on diſtilling Sra-WATER, fveet= 


ning MiLKx, &c. which gives a farther Ac- 
count how to procure till greater Plenty of 
 FregH-WATER at Sea, and to ſweeten ill. 
taſted Milk, Stinking-water, and muſiy Li- 
gquors, &c. by blowing Showers of Air uþ 


thro them. 
74. 2 EVE RAI. conſiderable Improvements hav⸗ 
ing been made on the Subjects of this little 


Book, ſince the Publication of it, I ſhall here give 


W 


Wn * 
N 
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a ſhort Account of them, hoping they may in ſe- 
veral Reſpects be of Benefit to the World; eſpeci- 


ally the great Improvement in diſtilling Plenty of 
Freſh - water at Ses. i ; 


18 76. In order to bring the Method of procuring 


Plenty of good Freſn - water at Sea, into practice, ſe- 
veral previous Trials were made, at the laudable 
Motion and Deſire of Peter Hycbe, Eſq; in a Still 
containing 24 Gallions of Water, at Meſſrs. Steel 
and Stepbens's Copper Work houſe, near the Falkon- 
Stairs, Southwark. The firſt thing to be done, was 
o Find out the proper Size of the Diameter of the 
r Air- box. The Diameter of the Still, near 
ttoim, being 19 Inches, the Diameter of the 
0 "ZW 2 firſt 
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firſt Air- box was 18 + + Inches. On three ſeveral 
Trials, a Winebefter Quart of Water was diſtilled in 
five Minutes by the common way of N 6 30 
and by Ventilation a Quart was, in 3 or 4 Trials, 
diſtilled in 2 Minutes; but at the Diſtillation of the 


ninth Quart, the Water was ſo much cooled by the 


ventilating Showers of aſcending Air, as to reguire 
5 Minutes and 44 Seconds. Now this great Decreaſe 
of the Quantities diſtilled, was plainly owing to the 
too great Breadth of the Air-box, which hindered 
the Fire from heating and keeping hot the Water 


' which was above it, to ſuch a Degree, as to have no 
Diſtillation in the common way, for 8 or 10 Minutes 


after the Ventilations; for the half Inch Circle of 
Water which was not covered by the Air. box, was 
but one nineteenth Part of the whole. The next 
Trial, in the ſame Still, was made with an Air- box, 
whoſe Diameter was 13 Inches, its Area therefore 
x27 ſquare Inches; which deducted from 271 ſquare 
Inches, the whole Area or Breadth of that part of 
the Still, there remains 144 ſquare Inches, for the 
Area of the three Inch broad annular Circle round 


. 
7 


the Air-box, viz. 17 ſquare Inches more than the 


Area of the Air- box. The Event was, that in ſe- 
ven Diſtillations in the common way, a Quart Was 
diſtilled in g Minutes, ſometimes in a little leſs, and 
ſometimes in a longer Time. And by Ventilation 
14 different Quarts were diſtilled in different Lengths 


of Time, from a Quart in 2 Minutes and 6 Seconds, 
o or 4 Minutes... W 


76. J then repeated the like Trials with my ſmall 
three Gallon Still, diſtilling in the common way a 
Pint in 10 ++ and 9 Minòtes; and ſeven ſeparate 
Pints were diſtilled by Ventilation in 3 + + to. 4 
＋ Minutes. Hence we ſee that Ventilation has 
a more ſteddy and conſtant good Effect where the 


Progetion to the Still, than it 


FRO? 


_, _AYBENDID 
' Was in the other two Diſtillations ; For in this leſſer 


Still; only 27 out of 99 ſquare Inches were venti- 
lated, 72 ſquare Inches being unventilated. It will 
therefore probably be adviſable to have the Air- 

boxes of other Stills to be nearly in the like Pro- 


portion to the reſpective Stills, the Diameter of this 
Still being 114 Inches, of its Air-box 6 Inches. 


77. As by repeated Trials a Quart of Water was 
diſtilled in the common way in five Minutes, in 
the above-mentioned-twenty Gallon Still, ſo an 120, 


or two N and 14 Gallons, may be diſtilled by,. 


Ventilation in twenty Hours. 


79. Mr. Nycbe, who was preſent at the Trials 
near the Falcon- Stairs, obſerving the Water in the 
upper Part of the Worm tub to be reeking hot, 
tho' the Water below it was cool, very rightly pro- 
poled to have the hot Water run from the upper 
part of the Worm-tub, thro? a ſmall Copper Pipe, 
into the upper Part of the Still, as faſt as it was 
diſtilled off, the running Quantity of Water to be 
\ adjuſted by a Turn=cock in the Pipe. This I tried 
in* my little Still, by conveying the upper warm 


Water of the Worm - tub into the Still thro? a ſmall _ 


Pipe which paſſed thro' a Hole in the Head of the 
Still; almoſt down to the Botcom of the Water in 
the Still: My Reaſons for doing of which were, 
viz. leſt the leſs hot Water, by running on the 
Surface of the boiling Water, might conſiderably 
check the Aſcent of the riſing Vapours; whereas, 
being mixed and blended with the lower Water, it 
will foon acquite a due Heat. Another Reaſo 
why I choſe to lead the entering Rill of Water ſo 
dow, was, that it might be intimately mixed with 
the Chalk, which is there in an agitated State by 
Teaſon of the Action of the Fire. The Event was 

_ ns follows, viz." that ſix ſeparate Pints of Water 


were diſtilled by Ventilation during the running — 
* o 
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of the warm Water, ſome in 3 + Minutes, others 
in 4 Minutes, 4 7 7, and 4 Minutes, 30 Seconds, 
which was the caſe of the ſecond Pint. 
79. Hence we ſee the great Benefit of this inge- 
nious Improvement of Mr, Myebe's in diſtilling 
| wat Fs where the Still will be filled with the 
ſame Liquor as the Worm - tub; but this Method 
cannot ſo well be * in Practice in other Diſtilla- 
2 The Benefit of thus gently and inceſſantly 
keeping the Still full, will ſave about one- fourth of 
the Time and Fuel, which it would otherwiſe re- 
quire to refill with cold Liquor, and bring to a diſ- 
tilling Heat. This great Advantage, added to that 
of diſtilling about double the Quantity by Ventila- 
tion, muſt needs both together be of ſo great Im- 
provement. in diſtilling three Parts in four more 
than uſual, as will be of the greateſt Benefit to Na- 
vigation in ſeveral reſpects. By this means the 
Still need be emptied and cleanſed from the Chalk, 
and very ſalt Water, only-at the end of each daily 
Diſtillation. 8 n Wo han s 


80. And whereas if all the Chalk requiſite for a 

whole Day's Diſtillation were put into the Still at 

once, it might be ſuſpected that ſuch a Quantity 
laying at the Bottom of the Still, might hinder the 

oiling of the Water: I put into a broadly flat- 


| bottomed ſauce-pan, half an Inch Depth of powder - 
1 ed Chalk, and two Quarts of Water boiled in ten 
=. inutes e The Water mingling freely, eſpecially in 
the time of boiling, among the thin pappy Chalk, 
was freely acted on by the Fire. But as in boilin 
it frothed much, it may be pro er to put at firſt 
Into the Still only as many half „ of Chalk as 
there are Gallons of Water; and afterwards from 
time to time in proportion to what additional Water 
Mall have run into the Still, at a Hole purpaſely 
made in the Head of the Still, taking care to von 
"y 1 „1 2 | . ; 4 . | ate 
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late while the Chalk f is putting in, which will cauſe 
it to mix intimately, with the Water, and thereby 


have the better Effect on it. And perhaps a leſs 
Proportion of Chalk than half an Ounce to a Gab 


lon of Sea-water may ſuffice. 


91. The Degtee of Fulnefs or Em eee of ihe 


Still, may be known by putting a 
e Veſſel, in at the Chal a Hole, with a long 


Gender Wire to it; 


82. Mr. IWyche thought of other Means the bet- 
ter to promote Diſtillation, viz. by conveying the 


Air from the Bellows through a pe with at 


ſpiral Coiles, thereby in paſling thro* boiling Wa- 
ter in the Still, to make the es Showers of 
the Air the hotter, and ſo the leſs refrigetating. 
Alſo to have the warm Water paſs from the Worm- 


tub, in a Pipe, with ſeveral the like ſpiral Coiles, 


in the Head of the Still; thereby the more to heat 
the entering Water. But we find, by the above- 
mentioned Experiments, that there is no occaſion 
ber either of them J but if wanted may be uſed. 


0 8 3. As to the Benefit of Ventilators in preſerving 


the Health and Lives of Peo ple in Slave and other 
Tranſport Ships, I have received farther Confirma- 
tion of their D Benefit, in a Letter from Dr. 
Demainbray, who has ſhewn Courſes of Experimen- 
tal Philoſophy. to his Royal Highneſs the Prince of 


Wales and Prince Edward, viz. ** That in the Year 


4 1753 Ventilators were put into the Veſſels in the 
« Slave Trade at Bordeaux, and in other Ports of 
% France 1 the happy Effect of which was, that in- 
« ſtead of the Loſs of one-fourth of thoſe valuable 
« Cargoes, in long Paſſages from Africa to the 
«6 French Plantations, the Loſs ſeldom exceeded a 
45 2 And ſince my Return to. e I 


_ | = 4 „ have 


mall floating i 


* 4 
— 
— 


5 ct Ny. 2680 i * 3 * N * K 
* * ICE" 4 I n 2 ö i N l "WES 
* * £ 1 4 * 4 - No 5 —_ _ ARES OE We oy OI EIT, 3 a 
nA F RE 2 E je * 8 bees AF * * AN Wy . * 

IC * * * FE 
24 | a . 
. 8 4 15 
- oy + g . ” 
8 
2 4 
& » ES os 
* 


64 b APPEN DI X. 
«have been informed of à French Veſſel, which 
& by this ſclf-evidently reaſonable Precaution, ſaved 
« zog out of 312 Slaves, ſpite of moſt tedious 
« Calms and a long Paſſage. And Dr. Garden, in 
his Letter to me, dated Charles-Toun, South- Caro- 
lina, March 54th, 1756, ſays, viz. © It is indeed 
et very wonderful, that the Slave Merchants do not 
& come into the Uſe of Ventilators. There are 
« few Ships: come here from Africa, (even though 
ce they call for freſh Proviſions and Water at the 
„ and) but have had many of their Cargoe 
& thrown overboard ; ſome one-fourth, ſome one- 
& third, ſome loſe half; and I have ſeen ſome that 
e have loſt two-thirds of their Slaves. I have of- 
„ ten gone to viſit theſe Veſſels on their firſt Arri- 
« val, in order to make a Report of their State of 
4 Health to the Governor and Council; but I ne- 
«© ver yet was on board one, that did not ſmell 
«moſt offenſive and noiſome. ' What from Filth, 
« putrid Air, putrid Dyſenteries (which is their 
common Diſorder) it is.a wonder any eſcape 
b 0 


_ 84. A probable Means lately occurred to my 
Thoughts, tho' not perfectly to cure, yet much to 
abate the great Degrees of ſtinking of the Bilge- 
water in the Well of Ships, viz. by laying at the 
Bottom of the Bilge-· water, round the Main - maſt, 
Copper Pipes full of very ſmall Holes, not one 
twentieth of an Inch in Diameter; and blowing 
Showers of Air up thro“ them from ſmall Black- 
ſmith's Bellows, fixed out of the way, within the 
Well. Such Bellows may be worked with great 
Eaſe, for one, two, or three quarters of an Hour, 


in every 24 Hours, more or leſs, as ſhall be found 
Tequifite by Experience: But with this Precaution, 
that whenever the Water ſtinks much, firſt to pump 

It out of the Ship, and after letting in ſweet 2 
n * | 4 
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then to ventilate it a little now and then, as ſhall be 


found needful; but care muſt be taken not to ven- 


tilate very ſtinking Water, becauſe it may increaſe 
the Unwholſomeneſs of the foul Air in Ships. By 
this means Ships will probably be made ſomething 


leſs unhealthy; for the putrid Vapours which ariſe 


from ſtinking Water, muſt needs greatly contribute 
to increaſe the Putridneſs, and conſequently the 


= Noxiouſneſs of the foul Air in Ships. This Pre- 


_ caution therefore, with Ventilators frequently to con- 
vey off the cloſe foul Air, will be effectual Means 


| to make Ships much more healthy; as will the 


changing the foul Air in Goals, Hoſpitals, and 
ſick Rooms, with proper Precautions, make them 
more wholſome : And it is with pleaſure that T'ob- 
ſerve, that theſe ſalutary Means are coming more 
in uſe in Hoſpitals, Fc. either by means of Venti- 


' Jators, or by admitting freſh Air in ſmall Quanti- 


ties, and thoſe ſpread in thin Sheets, ſo as not to 
have the entering Air blow directly on, and incom- 
mode the Patients. Where it can be had, a tho- 
rough Air entering on one ſide, and paſſing out on 
the other ſide of Wards or Rooms, will be beſt ; 
becauſe the Change will be almoſt conſtant, and 
may be as gradual and gentle as we pleaſe. I ſhall 
| a more particular Account of this in my ſecond 
Volume of Ventilators, 1 | 
85. As to the curing the ill Taſte of Milk from 
the Food of Cows ; and alſo curing muſty Liquors, 
I made the following Trials, viz. When in the Be- 
- ginning of March the Turnips had made large 
Shoots, and were thereby become very rancid, two 


Cows being fed with Turnips only for ſeven Days, 


their Milk had a very diſagreeable Smell and Talte. 
On ventilatirg it ſcalding hot, with aſcending Show- 
ers of Air, at firſt the ill Smell increaſed, but in 
two Minutes that Smell was much abated ; me 
2 | WITN+ 
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with five Minutes Ventilation, there was only the 
common Smell of good Milk; which ſhows. that 
the rancid Oil of Turnips, which gives the ill Taſte, 
is. very volatile: After ten Minutes Ventilation, 
there was no ill Taſte or Smell; and it was the 
ſame after 15 and 30 Minutes Ventilation. By this 
means therefore the ill Taſte of Milk from ſome 


Food of Cows, may calily be cured. Experience 


will ſhow what Degrees of Ventilation will be re- 
quiſite for larger 5 — of Milk ; as alſo for 
_ euring the ill Taſtes from different Kinds of Food; 
as alſo from the ſhorter and longer Times of feed- 
ing on fuch Foods. It is obſerveable that the 
Breath pf theſe Cows was diſagreeable ; whence we 
fee how freely cohtagious Infections may be con- 
2 through the Lungs, from tainted putreſcent 


36. A Cow having been fed for ſixty Hours 
with a good Quantity of Crow Garlick, mixed 
with cut Graſs, towards the end. of June, the Milk 
had a very diſagreeable Smell. and Taſte z which 
was not cured, though ſomething better, after 30 
Minutes Ventilation, while ſcalding hot, I re- 
peated the ſame Ventilations for x 5 Minutes, with 
the two following Evening and Morning Milks of 
the ſame Cow, viz. 12 and 24 Hours after the 
Cow had left off eating Crow-Garlick z at which 
times the ill: Tafte and Smell was ſenſibly abated 
before Ventilation, and ſomething more. after it, 
yet was far from being cured. Hence we ſee that 
the ill Taſte and Smell of the Crow-Garlick Milk, 
cannot thus be cured, tho' ſomewhat amended. 
The ill Taſte of this Cow's Milk continued for 
about five Days after ſhe had left off eating of the 
'Crow-Garlick, And perhaps where Cows have eat- 
en but .a ſmall Quantity of it, the Abatement of 
the ill Taſts may be ſo conſiderable, as to recom- 
. 1 | pence 
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pence the Trouble of ventilating it. As Oppots 


tunities offer, I will make the like Trials, with 
other ill taſted Milks, ſuch as that from autumnal 


Leaves, Oc. and hope that others will do the like. 


87. Cream or Milk Sillabubs may moſt commo- 
diouſly and eaſily be made in Plenty, in a few Mi- 
nutes, by means of a ſmall Tin Air-box, three Inches 
in diameter, and three quarters of an Inch deep; 
_ the flatBottom'of the Pot, which contains the Cream 
er Milk, to be but little wider than the Air-box, 
that the Air from the Box may the better come at 
it: But the wider and deeper the upper Part of the 
Pot h. ſo much the better, for the b 
much. | | 


88. Scalding-hot muſty Vinegar was cured by 
repeated Trials, of near three Gallons in each Trial, 
by ten Minutes Ventilation, And giving Vinegar 
a ſcalding Heat, does not weaken or damage it, as 
it does Wine, whoſe vinous Spirit is carried off 


both by Heat and Ventilation; for when ſome 


ſtrong muſty Raiſin Wine was ventilated hot, it 
was cured in five Minutes : But the vinous Spirit, 
which ſtrongly affected the Noſe in flying off du- 
ring Ventilation, being gone off, the vapid Wine 
would not kindle into a Blaze, when thrown into 
the Fire, as it did to a great Degree before it was 
heated and ventilated, Neither muſty Wine nor 
Vinegar were cured, tho' ſomething bettered by 30 
Minutes Ventilation, when cold, . 


99. Mr. Jener, a Chemiſt in Crandourn-Ally, 
Leiceſter Square, ventilated a Gallon of Proof Malt 
Spirits 15 Minutes cold, in which time it waſted 
two Qunces and half; whereas a like Quantity of 


common cold Water waſted but half an Ounce in 


15: Minutes Ventilation, viz, but one-fifth part of 
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what the Spirits did ; and the ſame Spirits ventilated 
hot, waſted no leſs than 5 Ounces in 5 Minutes; 
which Ventilation made them ſenſibly better taſted 
than the unventilated. But the great. Waſte ſhows. 
that theſe volatile vinous Spirits, ought not to be 
ventilated, neither hot nor cold. Befides that, the 
15 Minutes cold Ventilation had but little Effect in 
bettering the Spirit. | eee 


90. In order to know whether Fiſh in a Veſſel 
of Water would live the longer for having Showers 
of Air blown up thro” the Water, May 25, 1756, 
at ſeven in the Morning, the Wind N. E. the Mer- 
eury in Farenbeit's Thermometer, 50. Degrees, and 
It continued ſo cold, that at one o'clock it roſe but 
to 60 Degrees; I put twelve Dace into a Pail 4 
in two Gallons of freſh Pond Water, thro* which a 
Stream ran, and twelve more into a Pail B, with 
the like Quantity of Water; one of which Fiſhes 
in B was ſick, as appeared by turning its Belly 
upwards z as were alſo two Fiſhes in the Pail A. 
which was occaſioned by being all brought in a Pail 
above half a Mile from the'Thames. een 


91. At 45 Minutes paſt 8; moſt of the Fiſh ii 
the Pail B, were turned Belly upwards, and lay as 
dead 3 at 30 Minutes paſt 9 ſeven of them were 
dead ; at 30 Minutes paſt 11 all but three were 
dead z at two o'clock but two Fiſh remain alive in 
B; which remained alive, tho' ſick, at ten that 
Night, viz. at the end of 14 Hours. 


92. The good Effect of blowing every quarter 


of an Hour, with 25 Strokes each time with dou». 
ble Bellows, Showers of freſn Air up thro" the. 


Water, was, viz. they all continued well, and the 
larger of the two fick Fiſh recovered ; but the leſ- 
ſer died at 4 o'clock, viz. at the end of nine Hours; 
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each Ventilation it turned its Back upwards : 
but ſoon after the Ventilatians, it conſtantly fell 
Precipitate with its Head foremoſt, to the Bottom; 
and there turned Belly upwards. After 4 o'clock 
the ventilated Water frothed with larger Bubbles, 
this owing to the Slime of the Fiſh. _ The laſt Men- 
tilation was at 10 at Night, when the Fiſh in the 
ventilated Water were well, and would probably 
have long continued ſp by the Salutarineſs of Ven- 
r z. but that being diſcontinued, they were all 
ound dead the next Morning, except one which 
had ſome ſmall Degree of Life. 1 


„ 93. June 7, the Wind S. W. cloudy, the Ther- 
mometer at 58 Degrees, 13 live Gudgeons were 
put into two Gallons of freſh Pond-water in a Pail 
A; and a like Number into a Pail B, at 10 Mi- 
nutes before 7 in the Morning. At 50 Minutes 
paſt 7, two in B began to be ſick ; at 8, half of 
them came up for Air, and ſhowed Uneaſineſs; at 
15 Minutes paſt 8 two are dead ; at 3o Minutes paſt 
8, eight more turned Belly upwards z at 8 Minutes 
paſt 9, fiye are dead in B, and five more ſick ; at 
30 Minutes paſt 9, . ſeven are dead, and four ſick, 
two well; and go Minutes paſt 10, eight are dead; 
at 11 two only alive, and alſo well, though they 
ſhowed ſome Uneaſineſs by their raiſing their Mouth 
to the Surface, which they continued to do till nine, 
When they were taken out of the Water, Hence 
we ſce, by this, and the preceding Experiment on 
ace, that one or two Fiſh may be kept alive many 


Hours longer than a greater Number can be, by 
peans of the ſmall Portion of freſh Air, that is | 
, continually mixing with the Water, on which it ; 
preſſes, 1 | | | 2-4 


94. The Water in the Pail 4 was ventilated from 
19 Minutes before 7, to 6 in the Evening, by 
as! | = blowing 


hf 
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blowing every quitter of an Hour Showers of frem 


Air up thro? it, with 2g Strokes of the Bellows ; 
by which means the Fiſh continued all well, laying 
quiet at the Bottom: At ſix we ceaſed ro ventilate ; 

an Hour and half after which, there was no 
Signs of Sickneſs ; after two Hours two of them 
ſhowed: Signs of Uneaſineſs; and at nine moſt of 


| the Fiſhes turned Belly upwards, and lay at the 


Bottom dead or dying. By comparing this Event 
with that at eight in the Morning, we ſee there is 
more Air in this ventilated Water than in the Pond» 


water, as is probable by the Gudgeons living longer 
in it, without Ventilation, than in the Pond-water. 


And - accordingly the ſpecific Gravity of unventi- 
lated Pump Well-water, was & very ſmall Matter 
greater, than that of the ſame, after being ventila- 
ted with 100 Strokes of the Bellows, as I found 
by the Hydrometer z and there was nearly the ſame 
Difference between the ſpecific Gravity of unventi - 
lated and ventilated Table Beer. 88 


' 


95: Tho! from theſe Experiments it is manifeſt, | 


that Fiſh die for want of conſtant Supplies of freſh 
Air in the Water, yet when taken out of the Wa- 
ter very lively, they ſoon die, notwithſtanding the 
Surfaces of their Gills are then expoſed to the im · 
mediate Contact of the Air; which ſhows that ei- 

ther the Air does not enter from the Gills to the 


Blood, from the open Air, as it does from the Wa- 


ter; or that the Circulation of the Blood is ſtopped 
by exchanging their proper Element, Water, for 
Air; as the Circulation of the Blood of Land Ani- 
* is ſoon ſtopped by immerſing from Air into 

TW RES ITT 


96. Hence we ſee the Benefit of frequently re- 
pleniſhing the Water with freſh' Air, which we 
find is neceffary not only to preſerve the Life of 
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Land Animals, but alſo of Fiſh, as alſo the. Uſe of 
their Gills, to ſpread in thin Sheets freſh Supplies 


of Water, that they may the better come at the 


Air in the Water; for which Purpoſe both Sides of 
their Gills are furrowed with many fine Furrow 
not only thereby to enlarge their Surfaces, but as 
more minutely to divide the Water, whereby to 
come at the Air in it. 
97. Whence we may reaſonably infer, how re» 
quilite it is, in order to keep the Blood in a ſalu- 
tary State, to have almoſt conſtant Supplies of the 
Breath of Life, freſh Air, to mix with it : For if 
the principal Uſe of the Gills were 8 cool, 
and churn, and comminute the Blood, Water de- 
void of Air could as well perform that Office, ag 
Water repleat with freſh Air, It muſt therefore be 
of Importance for all Animals to have ſo neceſſary 
a 51 Fluid freſh and pure, and not foul and pu- 


98. A Fiſherman informing me that the Fiſh 
were apt to die in the Well boats, it occurred to 
me that it might, in a good meaſure, be remedied, 
by fixing upright a Board of a proper Breadth at 
the Outſide of the Boat, as long as the Well is 
deep, on that ſide of the Well which is next to the 
Stern, and opening at an Angle of about 45 De- 
rees towards the Head; which, by checking the 
ourſe of the Stream of the River near the Boar, 
will raiſe the Water a little, and thereby cauſe it 


to run into the Well on that Side, and out on the 


other Side of the Boat ; and the Run of the Water 
thro? the Well, will be more accelerated, if a like 
Board is fixed in the ſame manner on the other ſide 
of the Boat, at the Side of the Well next to the 
Head of the Boat, but opening towards the Stern 
at an Angle of 45 Degrees, by which my the 
1 1 885 Water 


Air enters, and is blended 


8 
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Water will be lowered on this, as much as it is 
raiſed on the other Side of the Boa 
Means to have a briſker Current of Water thro' the 


t. Another 


Well, would be to moor the Boat in a fixed Poſi- 


tion acroſs the Stream when it can conveniently be 
done, I am informed that there are Paſſages from 


Head to Stern, for the Water to paſs freely thro' 
the Fiſh-Well of ſome Veſſels; We ſee, from the 
Event of the above Experiments, the Importance 


of frequently changing the Water in the ' Fiſh- 


Well of Ships, eſpecially when there are many 


Fiſhes in it. Hence alſo we fee how ſalutary it is 
to Fiſh, to have the Surface of the Water agitated 


into Waves by Winds, whereby Plenty of freſh 
with the Water. 
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Explanation of the FicurEs. 


Fig. 1. (oo pr) a Tin or Copper Air- box, ſix 

Inches Diameter, and an Inch and half deep 
from (o to p.) 

The Lid of the Box full of Holes, one twentieth 
Inch Diameter, and about a quarter of an 
Inch diſtant from each other. 

(g i k1) a Nozel ſoldered to the Lid of the Air- 

box, into which the Tin- pipe (a gi k 1) is fixed 
ſo as to take in and out; this Pipe to be two 

Feet long, and ſix-tenths Inch Diameter. b 
(a b) a Bend in the Pipe five Inches long, to 

which is faſtened the leathern Pipe (cc d f) 
ſix Inches long; to which the Noſe of the 
Bellows is fixed at (d f.) 


Fig. 2. (8 i kloo x x) the Lid of the Box, 
whoſe Rim (ox ox, ) is a quarter of an Inch 
deeper than the Box (o pFig. 1.) that the Air- 
holes (o) may be pierced i in its Upper- part; and 
the Lower- part is ſcoloped with wide Scolops 
for the Air to pals —_— the Holes (p p 


Fig. 1.) 
Fig. 3. (a b) the Milk-boiler,” with che Wan 


Rim (e d) and the perpendicular Rim (c e d f) 
ſoldered to the horizontal Rim; the perpen- 
dicular Rim to enter the circular Groove (e f) 
four Inches deep full of Sand, thereby to pre- 
vent the Aſcent of che Smoak from the Fire 


Stove, 
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